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The systematic study of the drift of ice and marine currents is 
based on special drifting automatic radio-transnmission stations (radio 
bearing pickets) sending periodic signals at pre-cstablished tine inter- 
vals. 


The reception and direction-finding of the signals is carricd out 
by coastal radio DF stations capable of taking the bearings (azirmths) 
to the operating radio pickets at distances of over 1,000 kilometers 
with on error of not morc than + 1.5°. 


This permits keeping; track of the movements of the radio pickct 
and determining the direction and speed of the drift of ice or a marinc 
current in the region of the picket. 


The nodels of radio pickets of the 1956 vintage are equipped with 
a meteoroneter (meteo-unit) designed for transmitting by radio the prin- 
cipal data on the direction and velocity of wind, temperature and pres- 
sure of air, and other information. 


Radio pickets cquipped with neteoroncters operate in the Arctic 
Institute and are known under the nane of "DARMS Alekseyeva" [hlekseyev's 
Drifting Automatic Radic Meteorological Station/. 


To determine the geographical ccordinates of a radio picket, it is 
necessary to have on hand two bearings to that picket, taken by two 
coastal DF stations. 


The processing of DF data is conducted, as a rule, by the analytic 
method. The “Guide to Observations of Currents" (Bibl. 1) recormends 
a schene for the analytic processing of radio bearings based on the 
successive solving of three spherical triangles. 
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This scheme involves the use of six ponderous formas, three 
of which are nonlogarithmic. In addition to tables of the logarithms 
of trigonometric functions, the precessing of data on bearings also 
necessitates the use of tables of the logarithms of sums and differ- 
ences. 


: The entire scope of work on computing the coordinates of a redio 
bearing picket includes 48 operations with logarithms. A drawback of 
this scheme of calculation is the great number of rules employed for 
determining the signs of the parameters entering in the formas. 


Below is cited an analytic method of determining the geographical 
coordinates of a drifting eutomatic radio-meteorological station 
through the parameters of two great circles on the terrestrial sphere, 
which method permits a much simpler solution of this problem. 


The equations of the great circles passing through the sites of 
the coastal radio DF stations M, and My and composing with the meri- - 
dians of these stations angles equaling the observed orthodromic bear- 
ings P, and Po to the radio bearing picket can be written in the fol- 
lowing form (Fig. 1): 


COS @, = COS Fy sin P,; 
1 —A,)=sing. tgP,: 
eh oN) = eee 


COS @, = COS Fy sin Py: 


wy AD sin Fy te P,. 


where -, and ‘:- are parameters of the great circle passing through 
the site of the coastal DF station M, ( “li ) at an angle of 

* AFT t 
Py to the meridian, and ™ and * ere parameters of the great circle 
passing through the site of the coastal DF station Mp ( a ) 


at an angle of Po to the meridian of that station. 


To determine the geographical coordinates of the radio bearing 
picket ( #:4 ), we obtain from the rectangular spherical triangles 
FKD and HKD: 


eli 2. | 


ig Go = Sin Oy — As) tg ws 


On solving jointly these equations in relation to longitude A, 


after uncomplicated transformations, the following formla is easily 
obtained: 


hy tA 
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dy hy 
— 0) ig a 


During the comparison of the sums and differences of longitudes, 
to avert any errors in their signs, all longitudes can be regarded as 
in the clockwise direction (eastern) from 0 to 360°. The angles =. 
and » should always be taken below 90°. 


In evaluating the advantages and practical expediency of this 
or that method of processing the DF date of drifting automatic radio- 
meteorological stations it is necessary to proceed from both the ac- 
curacy of the obtained results and the amount of time expended on the 
calculation. 


The radio DF stations on the sea shore usually are spaced 200 
to 300 kilometers apart. In terms of angle measure over the terres- 
trial sphere this amounts to 1950' to 2°hO'. In the analytic method 
recommended by the "Guide" (Bibl. 1) the distance between the radio 
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DF stations is calculated from the spherical triangle according to the 
formula of the cosine of a side. The calculations are, as a rule, 
based on quadruple-sign logarithmic tables. An error in calculating 
such small angle distances may reach 16' to 20'. Hence this is the 
order of magnitude of error that is to be expected when determining 
the geographical coordinates of a drifting automatic radio-meteoro- 
logical station. 


The above-offered method is free from this drawback, inasmuch 
as it excludes the requirement for calculating the distance betwen 
the coastal DF stations. The calculations are conducted according to 
logarithmic formulas only. The tables of the logarithms of sums 
and differences are unnecessary. The complete solution of the prob-~ 
lem requires only 25 operations, i.e , nearly half as many as in the 
case of operations with logarithms. The rules for determining the 
Signs of the parameters entering in the formulas are very simple. 


Thus, from the standpoint of accuracy of calculations and ex- 
penditure of time, this method is tobe regarded as more expedient 
for processing the DF data of the drifting automatic radio-meteoro- 
logical stations. 


Bibliography 


1. Chaplygin, Ye. I. “Guide to Observations of Currents in Polar 
Stations and Observatories," Izd-vo Morskoy Transport, Moscow, 


1957 


$1386 . EN D ~ 


edt of pittirooas olgneixt rte 
lux @ @8 .ose anolielueies ed? 
aattefun les ail sovte a4 .sefdad 2 
edt ef eiit sone ‘0S of JL 
giinierteteh nedw bedooqxe od of al 
-orostem-olber oltemotus gabthich o ™ 


ah 
t dovenat oadweth ald? mort or al So SerelIo-ove 
sewied sonetelS et aniteiveles tot taenm ont 


oF giibroovn. besoubnoo eta enoiisivelas a . -sehtate wf at a0 
saws to atulvivegol eft to eeldes ed? & ; 
~cotq eft to soltelos stefqos sat ‘Ureee 
ois mi as yrem es tiad yltesa . 9. Atoisezeqe 
edt guinterrsieb to? eelus off emit iPtayol athe eo 
-sigmte yrev sis aefunrwt ads as Baliosege oreeene at 


-xe Bie snoiteliyolas to yours to Intoghnsie seen % 
tasibeqxe @or as~ wx sdot et fotitep 
-o1cedaai-obbst 2idemo isa pee edd ‘te > ah ent » 


ohidta 
islol at adnetiwd to enoitarreedd of ohigd"” 1 OY it 
.WOO8OM .PrOGgenstT yooetoM ov- Sal “ estroteviosd Bas 


ao 


= ay a! ure 
ell ae bane pre 


' en 
; . ' sie Z i el * 
} ‘ ae is % ave hal ayy yee Ey 
t ee 3 i pe eS bs aunt ni. 4 
a se ts Britt stare Nn Cate jy chante a: aie 
en RES tc vial ugaaey lie ose eile et ui Siig oo 
hee 16 Pee, Whe: ' iy : A a. ~*~ y 
dhs ne 7 oa ae i Neha er omae Y; 
Seta) cks biitd al eee 


rae mt oY 
, : 
CO To. +h. 


We 


i ent ie en nts - on rey - = 


MME! ae 
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ELECTRONICALLY DIRECTLY FROM OUR 
CONTRACTOR'S TYPESCRIPT 


A ee pee ee ir ett eee 


em ee 


ee 


This publication was prepared under contract to the 
UNITED STATSS JOINT PUBLICATIONS RESEARCH SERVICE, 
a federal government organization established 
to service the translation and research needs 
of the various government departments, 


cain 7 


man EN? 


